Collagen and elastin degradation by matrix metalloproteinases and tissue inhibitors of matrix metalloproteinase in aortic dissection.
The degradation of collagen fibrils and elastic fibers in 21 cases of acute aortic dissection (AD) was ultrastructurally and immunohistochemically investigated; and the expression of the catabolic matrix metalloproteinases (MMPs)-1, -2, -3, and -9 and their inhibitors, the tissue inhibitors of matrix metalloproteinase (TIMPs)-1 and -2, was studied. The features of the entry site of the dissection (ES; 21 ascending aortas) were compared with those of fully remote sites (RS; 19 nondissected abdominal aortas) and the ascending aortas from 10 control cases. By electron microscopy, the medial layer at the ES and adjacent intact aortic wall demonstrated spirally thickened collagen fibrils with a typical banding pattern that were almost always colocalized with elastic lamellae, which often exhibited attenuation, fragmentation, or disruption. In addition, the basement membrane surrounding the smooth muscle cells (SMCs) comprising the media was frequently thinned or lost at the ES. These findings were rarely seen at the RS or in the aortas of controls. Immunohistochemically, the expression of MMP-1 was significantly in the cytoplasm of SMCs of both the intima and media at the ES and adjacent intact wall, and significant expression of MMP-2 and -9 was found in SMCs of the intima compared with the RS and controls. Significant expression of TIMP-1 and -2 was demonstrated in the cytoplasm of SMCs at the ES and adjacent intact wall compared with that at the RS and the control specimens. These findings suggest that the degradation of proteins associated with fibrosis and the occurrence of AD are not merely coincident, but rather that AD is induced by alterations of the extracellular matrix caused by changes of SMCs at a segment of the ascending aorta made vulnerable through hemodynamic stress, especially that caused by hypertension.